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Abstract 
Latent variable modeling is a matter of current concern in many fields in which structural equation modeling (SEM) is frequently 
applied. Within the model family , the most popular techniques are the covariance based (CB-SEM) and the variance based (PLS-
SEM) methods. The latter one, however, which is known as PLS path analysis or PLS algorithm. The aim of this paper is to give 
a short overview on the PLS-SEM and introduce a possible application in the field of marketing. In the application the study 
examines how the psychological sense of a brand community may occur in a special case, in the case of a music festival, and how 
the psychological sense of a brand community can influence loyalty. The results show that in the case of a music festival the 
psychological sense of a brand community influences brand commitment, loyalty intentions and the word-of-mouth positively as 
well.  
© 2014 The Authors. Published by Elsevier B.V.  
Selection and peer-review under responsibility of the Organizing Committee of IES 2013.  
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1. Introduction 
This paper gives an overview on latent variable modeling, where structural equation modeling (SEM) can be a 
useful tool. Within the model family, the covariance based (CB-SEM) and variance based (PLS-SEM) methods are 
frequently applied, but the latter one is less widely  used. The study focuses on the PLS-SEM, which is known as 
PLS (part ial least squares) path analysis. In the second part of the study, there is a  theoretical overview on PLS path 
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analysis and on the field  of the applications here presented, the brand communit ies. Then the empirical research will 
be described in the third part, which will be followed by conclusions. The paper focuses on the application of PLS 
path analysis. For further details of the PLS method see Haenlein and Kaplan (2004), Tenenhaus et al. (2005), 
Henseler et al. (2009). 
2. Theoretical  background 
In the first part of the theoretical background (2.1. section), there will be a short overview on latent variable 
modeling, and the essence of PLS path analysis will be introduced in comparison with CB-SEM. In the primary  
research, a market ing-oriented PLS applicat ion will be described, therefore it is important to present the background 
of the applied marketing topic, which is the field of b rand communities (2.2. section). 
2.1. Latent variable modeling focusing on PLS path analysis 
The importance of latent variable modeling is that there are concepts which are not mea surable directly  
(Diamantopoulos and Siguaw 2000). Commitment, loyalty or satisfaction can be considered as latent variab les. 
However, some indicators  can be measured which are connected to the latent variables: e.g. re-attending or re-
buying intentions, or the possibility of brand-change are measurable. With the help of these measurable indicators, 
which are called manifest variables, latent variables can be measured as well. Based on this difference, in a latent 
variable model we can consider a measurement or outer model, which consists of the relationships between manifest 
(e.g. X or Y in Figure 1.) and latent variables (e.g. ξ or η in Figure 1.). Besides this, the structural or inner model, 
which consists of the relationships between latent variables  can also be considered (Diamantopoulos and Siguaw 
2000, Haen lein  and Kaplan 2004, Sajtos and Fache 2005). In  a structural equation model the estimation o f latent 
variables and the relationships between them can be implemented. 
 
Fig. 1. A schematic figure of a structural equation model (Sajtos and Fache 2005). 
It is important to mention that in a structural equation model, the independent latent variables are the exogenous 
variables (e.g.: ξ in Figure 1.) and the dependent latent variables are the endogenous variables (e.g. η in Figure 1.). 
Exogenous variables can only have an exp lanatory role in a model, whereas endogenous variables (e. g.: η1 in Figure  
1.) can be in target (e.g.: in the relat ionship with ξ1 in Figure 1.) and in exp lanatory ro le (e.g. : in the relationship 
with η2 in Figure  1.) as well (Hair et al. 2011). Measurement errors can be indicated by δ in  the case of indicators of 
latent exogenous variables, by ε in  the case of indicators of latent endogenous variables, and by ζ in the relationship 
between latent endogenous variables (Diamantopoulos – Sighaw 2000). It can  also be mentioned that there are 
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reflective (e.g.: X1, X2, Y1, Y2  in Figure 1.) and fo rmative indicators in  the outer model based on the direction of 
causality between indicators and the latent variab le: In  the case of a reflective outer model the latent variab le can be 
mentioned as the reason for indicators (e.g. : loyalty as a latent variable and re-buying intention as an indicator), but 
in the case of a format ive outer model indicators are the reasons for the latent variable (e.g. : satisfaction with 
services or satisfaction with environment as indicators and loyalty as a latent variable). 
Within structural equation modeling, both the covariance based method (CB-SEM) and the variance based 
method (PLS-SEM) are widely applied. However, the first focuses on minimizing the distance between the observed 
and the predicted covariance matrices, while the latter’s aim is to maximize the explained variances of the latent 
variables.  Comparing them it can be seen (Table 1.) that CB-SEM works under stricter conditions: the normal 
distribution of manifest variables is necessary for apply ing the method. However, PLS-SEM can be applied without 
any assumptions (concerning the distribution) on interval scales (Haenlein  and Kaplan 2004, Henseler et al. 2009, 
Hair et al. 2011). 
     Table 1. A comparison between CB-SEM and PLS-SEM. 
Aspect CB-SEM PLS-SEM 
Assumption of application Normal distribution Normal distribution is not 
necessary 
Sample size Relatively big sample size Relatively small sample 
size 
Focus of research Theory testing Parameter testing 
Examination of  model-fit Numerous indices Lack of  global-fit  
measurement indices 
 
A further advantage of PLS path analysis is that the technique works in the case of relatively small sample sizes 
(Haenlein and Kaplan  2004, Henseler et al. 2009, Hair et  al. 2011), while in the case of CB-SEM bigger sample 
sizes (even several hundred observations) are suggested (Diamantopoulos and Siguaw 2000, Henseler et al.(2009). 
Furthermore, in researches where the aim has exp lorative nature PLS-SEM should be applied; but in theory-testing 
oriented researches the application of CB-SEM can be useful (Hair et al. 2011, Henseler et al. 2009). However, in  
the case of CB-SEM, there are several ind ices (e.g. : Goodness-of-fit index, RMSEA, EVCI) for measuring global 
model-fit (Diamantopoulos and Sighaw 2000, Henseler et al. 2009), while in the case of PLS-SEM, there is a lack of 
an overall global fit index. Moreover, in the case of PLS-SEM, testing of path coefficients cannot be applied 
directly. However, the latter problem can be solved: testing of path coefficients can be implemented with the help of 
the bootstrap algorithm. 
In a PLS model OLS (ord inary least squares) regression is applied in an iterative way to estimate the partial paths 
and latent construct scores (Hair et al. 2011). In the first step, latent constructs can be created by a linear 
combination o f standardized  manifest variables  (outer approximation of latent variab le scores). PLS software 
programs use a uniform value o f 1 as an initial value fo r each of the weights of manifest variab les. In the second 
step, there is an estimation for structural model relat ionships between latent constructs  (the estimat ion of inner 
weights). The estimation can be implemented by a centroid scheme, a factor weighting scheme and a path weighting 
scheme, where the path weighting scheme is default in PLS software programs (Henseler et al. 2009). In the third  
step, there is an inner approximat ion of latent construct scores (based on scores from previous steps), and in the 
fourth step, there is an estimat ion of outer weights (based on scores from third step) by modify ing init ial values of 
manifest variables, which restart the whole estimation. These four steps are repeated until the sum of the outer 
weights’ changes between two iterations drops below a predetermined limit (10-5), and the number of iterations 
should not exceed 300. After finishing the process, the final estimates of coefficients are determined by using the 
ordinary least squares method for each partial regression in the model (Hair et al. 2011, Henseler et al. 2009). In this 
study, PLS path analysis will be applied in a case of a brand community; therefore the importance of brand 
communit ies will be h ighlighted in the next section. 
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2.2. The Importance of Brand Communities 
In the last two decades, interest in  brand communit ies has awakened both in  business and scientific life. A  brand 
community is “a specialized, non-geographically bound community, based on a structured set of social relationships 
among admirers of a brand” (Muniz and O’Guinn 2001, p412). There are several definitions in the field.  
Differences can be made between social and psychological brand communities, which will be exp lained later in  
greater detail. Anti-brand communities can also be mentioned, where the members of the community do not prefer a  
particular b rand (Hollenbeck and Zinkhan 2006), and we can read about brand sects , too (Atkin 2004), however, it is 
only a metaphor, it refers to the strength of a community. 
A brand community has several positive effects : the members are the most loyal consumers, and they suggest the 
brand to others, therefore they can generate positive word of mouth (Carlson et al. 2008). They can have wider 
knowledge about the product or about the service, therefore they could give advice and they can be basis for a 
potential product development (Fü ller et al. 2008). 
The notion of the psychological sense of brand community is also important (PSBC); Carlson et al. (2008) make 
differences between social and psychological brand communit ies. A psychological brand community “is an unbound 
group of brand admirers, who perceive a sense of community with other brand admirers, in the absence of social 
interaction” (Carlson et al. 2008, p285). The basis of the definition is the idea of imagined communit ies (Anderson 
1983), according to which in several communit ies the members do not know and meet each other, but still, there is a  
picture about their community in their minds. The other important basis of Carlson et al. (2008) is the definition of 
the sense of a community (McMillan and Chavis 1986). It means that in the case of communities members have a 
“belong to somewhere” feeling, they matter in the eyes of other members, and they believe in  the fact that the needs 
of the members will be satisfied by a common commitment.  
Based on the definition, it can be concluded that in a social community there are social interactions among the 
members, while in a psychological community only the feeling of “belong to somewhere” exist s. The psychological 
sense of a brand community can exist even if there are no social interactions among the members of a community.  
This psychological sense is important according to researches which have shown that the positive effects of social 
brand communities – such as word of mouth, brand preference, attending-brand events – exist in the case of 
psychological communities as well.  The higher the level of the psychological sense of brand community is, the 
higher is the level o f positive word of mouth (WOM) about the brand. It can also be said that the higher level of 
PSBC means that the brand preferences against the rival brands and the level of brand commitme nt are higher 
(Carlson et al. 2008). 
The majority o f the researches are connected to material products, whereas this examination focuses on a special 
case. In the frame of the empirical research a Hungarian music festival was chosen. Based on further studies it can 
be stated that (Drengner et al. 2012) th is special event may provide  a good platform for other products’ (brands’) 
community building actions as well.  
3. Empirical research 
The purpose of the empirical research is to exp lore how the psychological sense of brand community can 
influence commitment, loyalty, and word of mouth. I examined the effect of the brand community in the case of a 
music festival. 
There are not many PSBC s tudies on the field  of services even in the international literature, so my music festival 
application might broaden the knowledge about PSBC in this field. Additionally PLS path analysis is a less applied 
technique in Hungary yet, thus my study could be considered as a contribution to the Hungarian PLS literature.  
On the basis of Drengner et al (2012) and Carson et al (2008) I developed my own model (Figure 2.) to examine 
the PSBC of the participants of a local music festival. According to Drengner et al. (2012) general satisfaction can 
consist of satisfaction with artists  and emotional experiences. Based on Bloemer and Kasper (1995) and Pritchard et  
al. (1999) it can be assumed, that general satisfaction influences commitment. Based on Carlson et al. (2008) 
commitment influences loyalty, and according to Bowen and Chen (2001) loyalty affects word of mouth. Based on 
Drengner et al. (2012) and Carlson et al. (2008) the psychological sense of brand community has an effect on  
commitment, word of mouth and loyalty as well. 
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Within the framework of the empirical research, respondents had to evaluate a Hungarian local festival (Szeged 
Youth’s Days, in Hungarian “SZIN”) via an online survey  on five-grade Likert-scales. There was a filter question at 
the beginning of the survey: only  those respondents were allowed  to give answers who had already taken part in  the 
festival. According  to the organizers of the festival, the majority of festival visitors are students from the University 
of Szeged, thus the questionnaire was sent to the e-mail lists of the University of Szeged. The survey was carried out 
in March 2013 with a result of 154 valid answers. 
For the verificat ion of latent constructs’ convergence validity Cronbach Alpha, AVE (Average Variance 
Extracted), CR (Construct Reliability), and factor loadings were examined (Hair et al. 2009). In  each latent variable: 
Cronbach Alpha>0,8, AVE>0,5, CR>0,8; and in the case of each indicator: factor loadings>0,7 (Appendix A.) thus 
the existence of all of the latent variab les can be justified. According to the Fornell – Larcker criterion (1981), which  
concerns the discriminant validity, the AVE should be greater than the squares of correlat ion coefficients between 
the construct and other constructs. Based on the results (Appendix B.) the discriminant validity can also be accepted. 
It can also be noted, that all of the indicators did  not have a normal distribution (Kolmogorov -Smirnov statistics: 
p<0,05), so the application of PLS path analysis is necessary . For the data analysis, SPSS and SmartPLS (Ringle et  
al. 2005) programs were applied. 
In PLS path analysis the significance of the path coefficients can be tested by the bootstrap algorithm. The 
number of bootstrap subsamples were 5000 (based on Hair et al. 2011). It can be stated that all of the paths are 
significant1 (Appendix C.) in the final model (Figure 1). 
 
 
Fig. 2. The effect of PSBC on commitment, loyalty and word of mouth. 
According to the standardized  path coefficients, which are on the arrows in  Figure 1, we can  observe positive 
direct effects. PSCB has a g reater effect (β=0,353) on commitment  compared to the effect of general satisfaction 
(β=0,204). Commitment has the greatest effect (β=0,481) on loyalty, which is followed by PSBC (β=0,233), and in  
the case of WOM, commitment has the strongest effect (β=0,345), which is fo llowed by PSBC (β=0,230) and 
loyalty (β=0,210). According to the results, the PSCB has indirect effect on commitment, loyalty as well, but we can  
observe the total effect of PSCB. (Appendix D.) 
The total effect on WOM (β=0,436) is the sum of direct (β=0,230) and indirect effects (through 
loyalty=0,233*0,210, through commitment=0,353*0,345, through loyalty and commitment=0,353*0,481*0,210). 
The PSBC’s total effect on loyalty is the sum of direct (β=0,233) and indirect effect (through 
 
 
1The path from PSBC to general satisfaction was also tested, but there is no significant effect. 
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commitment=0,353*0,481). It can be stated that PSCB’s total effect on WOM is greater than the direct effect 
(β=0,230); and PSBC’s total effect on loyalty (β=0,403) is also greater than its direct effect (β=0,230). These total 
effects highlight that PSBC has effect on loyalty and on WOM not only directly but indirectly as well, because the 
total effect includes the positive effects of the mediator variables too. 
The explained variance in  the case of loyalty is 38,4 percent in  the model (Figure 2). However, the same value in  
the reproduced model of Drengner et al (2012) is only 26,2 percent, thus the extension of their model can be 
justified. The total exp lained variances were low in the model (Figure 2) but if I exclude PSBC from the model, 
even lower total exp lained variances can be observed. This fact suggests that it is worth fitting PSBC in the 
commitment-loyalty-WOM model o f the music festival.  
4. Conclusion 
Structural equation modelling (SEM) is a useful tool for latent variable modelling, where the CB-SEM and PLS-
SEM techniques are widely applied. Both of these techniques have their own advantages, but in the case of a small 
sample size and non-normal distribution PLS path analysis is suggested. This study had a short introduction to the 
theory of PLS path analysis, and a PLS marketing oriented applicat ion was introduced in the case of a music 
festival. 
As a result of the application, the psychological sense of brand community  has a significant positive effect  on 
commitment, loyalty and word  of mouth as well. It means that the greater is the perceived level of a community, the 
greater is the level of loyalty, commitment  and word  of mouth as well. It  can be worth starting community  build ing 
actions in the case of a music festival, and it is important to mention again, that a music festival can be a good 
platform for other brands’ community build ing actions . However, the appropriate management of these events is 
very important, because without any control even anti brand communities may develop. Based on these results the 
development of a complex loyalty-model in the case of music festivals can determine the direction of future 
researches, where, according to the results, the role of the psychological sense of a brand community is established. 
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Appendix A. Latent variables and their indicators. 
Latent variable 
(Cronbach alpha, 
AVE, CR) 
Item Factor-loading Mean 
Standard 
Deviation 
Satisfaction with 
artists (α=0,849, 
AVE=0,626, 
CR=0,870) 
I was satisfied with the musical quality of the 
artists 0,787 4 0,91 
I was satisfied with the number of artists 0,788 3,75 1,02 
I was satisfied with the selection of artists  0,797 3,33 1,06 
I was satisfied with the program selection 0,794 3,15 1,04 
Emotional 
experiences 
(α=0,862, 
AVE=0,699, 
CR=0,903) 
Great atmosphere 0,863 4,19 0,87 
Elation 0,871 4,01 0,97 
Fun 0,773 4,17 0,95 
Ecstatic 0,835 3,07 1,22 
General 
satisfaction 
(α=0,867, 
AVE=0,798, 
CR=0,922) 
I was satisfied with the festival 0,932 3,56 0,93 
Generally the festival was good 0,92 3,75 1,03 
The festival exceeded my expectations 0,825 2,52 1,11 
Psychological 
sense of brand 
community – 
PSBC (α=0,864, 
AVE=0,704, 
CR=0,905) 
Visiting the festival gives me a sense of 
community 0,848 3,65 1,15 
I feel a sense of being connected to other 
festival guests 0,876 3,38 1,15 
I feel strong ties to other festival guests  0,845 2,56 1,18 
A strong feeling of camaraderie exists between 
me and other people who visit  the festival 0,785 2,55 1,19 
Commitment 
(α=0,909, 
AVE=0,786, 
CR=0,917) 
I insist on the festival 0,906 2,86 1,36 
The festival is extremely important to me 
compared to other festivals 0,868 2,91 1,43 
I would be disappointed if I was not able to take 
part in the festival 0,885 2,81 1,41 
Loyalty 
(α=0,835, 
AVE=0,582, 
CR=0,807) 
In intend to visit  the festival in the future 0,769 2,66 1,4 
It is very likely that I will attend the festival 
again 0,781 3,67 1,19 
I would attend the festival again even if it was 
less good once or twice 0,739 3,23 1,25 
Word of Mouth - 
WOM (α=0,919, 
AVE=0,848, 
CR=0,944) 
I tell  my friends  about my positive experiences 
of the festival 0,887 4,19 1,13 
I recommend people who ask me about the 
festival to take part in the festival 0,94 3,81 1,23 
I  recommend my friends to take part in the 
festival 0,935 3,78 1,22 
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Appendix B. AVE indices and the s quares of correlation coefficients between latent variables. 
Latent 
variable AVE 
Square of correlation coefficients between latent variables 
Commitment Satisfaction with artists Loyalty PSBC WOM 
General 
satisfaction 
Emotional 
experiences 
Commitment 0,786 1 0,029 0,340 0,194 0,324 0,125 0,101 
Satisfaction 
with artists 0,626 0,029 1 0,079 0,107 0,147 0,568 0,273 
Loyalty 0,582 0,340 0,079 1 0,197 0,263 0,169 0,160 
PSBC 0,704 0,194 0,107 0,197 1 0,226 0,180 0,191 
WOM 0,848 0,324 0,147 0,263 0,226 1 0,287 0,277 
General 
satisfaction 0,798 0,125 0,568 0,169 0,180 0,287 1 0,533 
Emotional 
experiences 0,699 0,101 0,273 0,160 0,191 0,277 0,533 1 
 
Appendix C. Results of the bootstrap algorithm for path significance testing. 
Path 
Path 
coefficient 
(original 
sample) 
Mean of 
path 
coefficients 
(bootstrap 
samples) 
Standard 
deviation of 
path 
coefficients 
(bootstrap 
samples) 
Standard 
error T Statistics p-value 
Commitment ė 0,481 0,496 0,081 0,081 5,955 2,79*10-9 
Commitment ė WOM 0,345 0,336 0,117 0,117 2,963 0,003 
Satisfaction with artists ė 
General satisfaction 0,512 0,514 0,052 0,052 9,903 6,57*10
-23 
Loyalty ė WOM 0,210 0,217 0,077 0,077 2,739 0,006 
PSBC ė Commitment 0,353 0,371 0,116 0,116 3,043 0,002 
PSBC ė Loyalty 0,233 0,225 0,109 0,109 2,125 0,034 
PSBC ė WOM 0,230 0,242 0,075 0,075 3,084 0,002 
General satisfaction ė 
Commitment 0,204 0,193 0,091 0,091 2,236 0,025 
Emotional experiences ė 
General satisfaction 0,462 0,462 0,053 0,053 8,662 6,15*10
-18 
 
Appendix D. Total effects and significance testing in the model. 
Latent variable Latent variable (target variable role) 
Commitment Loyalty WOM General satisfaction 
Commitment  - 0,481 (p=2,79*10-9) 0,446 (p=2,41*10-6)  - 
Satisfaction with artists 0,105 (p=0,026) 0,050 (p=0,023) 0,047 (p=0,062) 0,512 (p=6,57*10-23) 
Loyalty  -  - 0,210 (p=0,007)  - 
PSCB 0,353 (p=0,002) 0,403 (p=0,007) 0,436 (p=1,46*10-19)  - 
General satisfaction 0,204 (p=0,029) 0,098 (p=0,024) 0,091 (p=0,068)  - 
Emotional experiences 0,094 (p=0,040) 0,045 (p=0,036) 0,042 (p=0,084) 0,462 (p=1,46*10-19) 
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